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IN THE CLAIMS: 

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with str i koth rough . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). 

Please AMEND claims in accordance with the following: 

1 . (currently amended) A computer-based system in communication with a plurality 
of different types of computing sources of functionality, each computing source of functionality 
being a service to a user, comprising : 

means for associating each service with a semantic service description (SSD), which 
semanticallv describes the plurality of different types of computing sources of functionality for 
filtering, composing and executing the service, and is discoverable as an available service 
according to one or more discovery protocols, wherein the SSD comprises: 

a semantic description of the service, including a semantic description of 
input/output parameters of the service as semantic input/output parameters, based upon an 
ontology, 

a filter parameter specifying relevance of the service, and 
a grounding including: 

a service invocation interface to the service: and/or 
an input/output parameter mapping and/or an input/output parameter 
transformation function between the semantic input/output parameters and syntactic input/output 
interface parameters of the service; 

means for dynamically discovering one or more of the SSDs as the available services 
through the plurality of discovery protocols to discover the SSDs: 

means for real-time composing by a user an executable task comprising combining two 
or more of the available services by dynamically presenting to the user feasible possible 
executable tasks based upon one or more of filtering the discovered available services 
according to a context of the user including the composed task, the filter parameters in the 
SSDs, and/or the semantic input/output parameters in the SSDs; and 

means for a computor system executing atask comput i ng, thus enab li ng usors to dof i no 
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tasks by comb i n i ng ava il ab le funct i ona li ty and to e x e cut e such tasks by invoking the two or more 
available services that comprise the task, including enabling the user to interact with an invoked 
available service, based upon the grounding in the associated SSDs including the service 
invocation interfaces and the input/output mapping and/or transformation functions between the 
semantic input/output parameters and the syntactic input/output parameters . 

2. (currently amended) The computer-based system of claim 1 , wherein 
ava il ab le the computing sources of functionality orig i nat e s originate in devices, computing 
applications^ an€l-electronic services and/or previously defined tasks ava il ab le through r e mot e 
proc e dur e ca ll s i nc l ud i ng W e b S e rv i c e s, UPnP, CORBA, RM I , RPC, DCE, DCOM or compr i s e s 
pr e v i ous l y d e f i n e d tasks . 

3. (currently amended) The computer-based system of c l a i m 2 claim 1 , wherein aU 
ava il ab le funct i ona li ty i s abstract e d to th e user as a s e rv i c e and e ach s e rv i c e the SSD is 
expressed in a service description language. 

4. (currently amended) The computer-based system of c l a i m 3 claim 1, wherein 
e ach s e rv i c e has at le ast on e s e mant i c d e scr i pt i on assoc i at e d w i th i t, 

each s e mant i c d e scr i pt i on can b e SSD is provided by any combination of thea creator or 
owner of the s e rv i c e , th e own e r of th e s e rv i ce computing source of functionality or some other 
third party and 

the system further comprises means for making s e rv i c e can b e mad e available or 
unavailable a service by making available or unavailable discovery of one or more of its 
s e mant i c d e scr i pt i ons SSDs associated with the service . 

5. (cancelled) 

6. (currently amended) The computer-based system of c l a i m 5 wh e r ei n th e 
sp e c i f ie d claim 1 further comprising means for saving composed tasks ar e sav e d, automatically, 
or as instructed by the user, as new available services. 

7. (original) The computer-based system of claim 6, wherein the previously 
specified tasks saved as services are available to the user who created them, to all other users, 
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or to any user-defined, or pre-defined group of users. 

8. (currently amended) The computer-based system of daim ^claim 1 , wherein the 
m e ans for d i scov e r i ng s e rv i c e s ut ili z e a s e rv i ce discov e ry protoco l , i nc l ud i ng any the one or 
more discovery protocols include one or any combination of the following: UPnP, UDDI, Local 
Service Repository, Jini, Bluetooth SDP, Rendezvous, and InfraRed (IR). 

9. (currently amended) The computer-based system of c l a i m 8 claim 1 , wherein the 
m e ans for filtering of the discovered available services according to the context of the user 
include any one or any combination of the following: 

User profile, Task at hand, User device characteristics, User location, User motion status, 
User network connectivity, User specified keywords, features of a set of the available services 
when considered as a whole, individual available service features. 

1 0. (currently amended) The computer-based system of c l a i m 9 claim 1 , wherein the 
m e ans for sp e c i fy i ng a task i no l udo real-time composing by the user of the executable task 
includes any one or any combination of the following: 

a planning-based, automated system, or 

an interactive user interface that supports any one or any combination of the following 
elements: visual, voice, text, Braille, tact ile tactile. 

1 1 . (currently amended) The computer-based system of c l a i m IQ claim 1 , wherein the 
m e ans for e x e cut i ng a sp e c i f ie d task ut ili z e s a servic e e x e cut i on m e chan i sm i nc l ud i ng any on e 
or any comb i nat i on of th e fo ll ow i ng : SSD service invocation interface is according to one or more 
of a remote procedure call including Web Services ca ll s , SOAP, UPnP actions, JINI, CORBA, 
RMI, RPC, DCE, DCOM, KQML, FIPA-ACL or InfraRed (IR), or Iocal4 oca4 function ca ll , and 
Loea tcall, or local object call , or code described directly in the SSD . 

1 2. (currently amended) The computer-based system of c l a i m 11 claim 1 , wh e r ei n th e 
m e ans for cr e at i ng, r e mov i ng, and further comprising means for managing s e rv i c e s i nc l ud ea 
computing source of functionality as an available service through the associated SSD by any 
one or any combination of the following: Graph i ca l a graphical user interface controlling creation, 
provision, holding, and/or removal of the associated SSD, executing or interacting with the 
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computing source of functionality, or processing events from an operating system of a user- 
operated device , s e rv i c e e x e cut i on, d e v i c e i nt e raction, e v e nts from th e op e rat i ng syst e m of th e 
us e r - op e rat e d d e v i c e and applications executing on the user-operated device. 

1 3. (currently amended) The computer-based system of c l a i m 12 claim 1 , furth e r 
compr i s i ng: wherein the means includes: 

a module for d i scov e r i ng s e rv i c e s to publish the SSD as the available service by making 
the SSD discoverable through one of the plurality of discovery protocols ; 

a module for f il t e r i ng s e rv i c e s to discover the SSDs as the available services as a Service 
Discoverer ; 

a module to filter the SSDs as filtered available services as a Service Filter; 

a module ferto automatically sp e c i fy i ng tasks accord i ng to us e r's goa l s or for 
ass i st i ng specify a task of two or more available services or to assist the user in specifying tasks 
by prov i d i ng th e us e r w i th i nformat i on about how the task of two or more available services 
compr i s i ng th e tasks can b e comb i n e d to comprise the task, as a Task Specifier ; 

a module for ass i st i ng to assist the user with executing tasks. the task by invoking the 
available services that th ecomprise the task i s compos e d of and prov i d i ng th e us e r w i th m e ans 
for i nt e ract i ng w i th th e i nvok e d s e rv i c e s as th e y ar e e x e cut e d , including enabling the user to 
interact with an invoked service as the available services are executed, as a Task Executer , and 

a User Interface that ass i sts th e us e r with to the Service D i scov e ry Discoverer , the Service 
F il t e r i ng Filter , S e rv i c e Compos i t i on, S e rv i c e Ex e cution and th e sav i ng of d e f i n e d tasks for futur e 
use the Task Specifier, and the Task Executer. 

1 4. (currently amended) The computer-based system of claim 1 3, further comprising 
a single computing device or a distributed networked computer system, wherein the modules 
execute on athe single computing device.,, or wherein the modules, or subcomponents of the 
modules, are execute as distributed across multiple networked computing devices in the 
distributed networked computer system, and the modules are accessible by programmatic 
interfaces that ar e accessible to the User Interface that i s pr e f e rab l y runn i ng on th e invoked at a 
relevant computing device operated by the user. 

1 5. (currently amended) The computer-based system of claim 421_3, wherein the 
us e r e ngag e s i n User Interface enables an executable workflow composition of the task 
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according to a sequence of invoking the Service Discovery, followed by the Service 
F il t e r i nq Filter , followed by the Task Sp e c i f i cat i on Specifier , followed by the Task 
Ex e cut i on Executer, or any combinations thereof . 

16-18. (cancelled) 

1 9. (currently amended) The computer-based system of claim 4£1_5, wherein the 
User Interface is a-graphical ewe-and comprises any combination of: 

a Discovery Pane for displaying selectable discovered and filtered services and f il t e r e d 

a Details Pane for displaying additional information of a selected service from the 
Discovery Pane; 

a Composition Pane for displaying listings of match e d compatible services , according to 
the filtering, from the_Discovery Pane; 

a Construction Pane for interactively specifying construct i ng a workflow composition of 
selected compatible services as the task ; 

an Information Pane for displaying g e n e ra l status information about th e proc e sses of tho 
too l , i nc l ud i ng i nformat i on about th e progr e ss of th e e x e cut i on ; 

a Save Pane for saving a composition of services; 

wherein the User Interface displays all or a subset of the panes afe-simultaneously 
d i sp l ayab le to the user^ and 

wherein the User Interface real-time updates information in each pane according to a 
result of an action in another pane act i ons on e ach of th e pan e s r e su l ts i n automat i ca ll y updat i ng 
th e r el at e d i nformat i on d i sp l ay e d i n oth e r panes . 

20. (currently amended) The computer-based system of claim 19, wherein the use* 
can mov e User Interface enables navigating to the Construction pane by either selecting a 
service from the Discovery gafte Pane and choos i ng th e selecting a displayed construct function, 
or by selecting a pair of match e d compatible services and choos i ng selecting the displayed 
construct function. 

21 . (currently amended) The computer-based system of claim 1 9, wherein the use* 
can add or r e mov e User Interface enables adding and/or removing services from thea currently 
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composed task in the 




instruction Pane by choosing tbea plus or minus function 



for each possible workflow position that an insertion or deletion is possible, as i s automat i ca ll y 



22. (currently amended) The computer-based system of claim 19, wherein the use* 
can e x e cut e llser Interface enables the user to execute a specified task by choosing tbean 
execution function when tbatthe task becomes executable, as automatically determined by th e 



pane Construction Pane or the Composition pane. 

23. (currently amended) The computer-based system of claim 1 9, wherein the 
syste mexecuting further comprises automatically app e nds completinq a composition of services 
as a task by appending any, pre-defined or user-defined^ compatible composition of available 
services before or after a partially specified composition of services by the user A and 
e x e cut e s executinq the complete composition whenev e r th e us e r choos e s th e e x e cut i on 
ftmetio flin response to a user input . 

24. (currently amended) The computer-based system of claim 1 9, wherein a saved 
composition of services as the task is extendable with other available discovered and filtered 
services to b e sav e d can b e e xt e nd e d so that its const i tu e nt s e rv i c e s sat i sfy r e qu i r e m e nts 
r el at i ng to th ei r prop e rt ie s . 

25. (currently amended) The computer-based system of claim 4813, wherein the 
User Interface is a-graphical oae-and comprises selectable tab window panes including any 
combination of: 

a Discovery Pane for displaying selectable discovered and filtered services and f il t e r e d 

a Details Pane for displaying additional information of a selected service from the 
Discovery Pane; 

a Composition Pane for Displaying listings of match e d compatible services , according to 
the filtering, from the_Discovery Pane; 

a Construction Pane for interactively specifying construct i ng a workflow composition of 
services as the task ; 




iccordinq to the discovering and the filtering . 




according to the executing , while either at the Construct 
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an Information Pane for displaying q e n e ra l status information about th e proc e ss e s of th e 
too l , i nc l ud i ng i nformat i on about th e progr e ss of the e x e cut i on ; and 

a Save Pane for saving a composition of services^ i n t e rms of cr i t e r i a; 

wherein the User Interface visibly displays at any given time only one of tfre window pane 
tabs i s v i s i b le to the user^ and 

wherein the User Interface real-time updates information in each pane according to a 
result of an action in another pane act i ons on each of th e pan e s r e su l ts i n automat i ca ll y updat i ng 
th e r el at e d i nformat i on d i sp l ay e d i n oth e r pan e s. 

26-30. (cancelled) 

31 . (currently amended) The computer-based system of claim 481.5, wherein the 
User Interface is a-graphical ewe-and comprises a first window pane for d i sp l ay i ng to display 
discovered s e rv i c e s and filtered services^ and-a second window pane for d i sp l ay i ng th e to display 
a current task composition as compos e d by the use^ awd-controls for go i ng back and forth i n 
tfr eto navigate a displayed history of the task composition, and a control for e x e cut i ng execute 
the task composition wh e n e v e r poss i b le. 

32. (currently amended) The computer-based system of claim 31 , wherein the User 
Interface automatically places a selected service to thea proper place ©fin the workflow 
composition s e qu e nc e of the task . 

33. (currently amended) The computer-based system of claim 32, wherein the User 
Interface will-automatically comp le t e completes the task composition wh e n e v e r poss i b le , 



34. (currently amended) The computer-based system of ei th e r claim +815, wherein 
the User Interface is a web client. 




jpon an available filtered 



on l y b e comb i n e d i n a s i ng le 




compatible service . 



35. (currently amended) The computer-based system of claim 34, wherein the web 
client comprise a browser to as th e task i s ex e cut e d the us e r's brows e r m i ght pop-up a new 
window or re-direct the browser to a new link that a ll ows enabling the user to enter information 
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related to the Task Execution e x e cut i on of th e task or enter feedback regarding the executed 
task. 

36. (currently amended) The computer-based system of claim 4815, wherein the 
User Interface is a command line I nt e rfac e interface , wherein each time the user types text that 
can b e match e d aqa i nst compatible with a discovered and/or ajiltered s e rv i c e s service , upon th e 
us e r pr e ss i ng a pr e- ass i qn e d k e y, i t the User Interface inserts in the workflow composition of the 
task the match e d compatible service or, if multiple match e s compatible services exist ft the User 
Interface provides a selectable listing thereof of th e m for th e us e r to s ele ct by m e ans of furth e r 
typ i ng t e xt that match e s on e of th e many s e rv i c e s . 

37. (currently amended) The computer-based system of claim 36, wherein thoa 
displayed sequence of user selected s e rv i c e compris e a s e gu e nc e that services corresponds to 
athe task, and can subs e gu e nt l y b e e x e cut e d by m e ans of pr e ss i ng a pr e- ass i gn e d k e v a signle 
user input executes the task . 

38. (currently amended) The computer-based system of claim 4413, wherein the 
Service Discover y, the Service Filter, the Task Specifier, the Task Executer, and the User 
Interface modu le , F il t e r i ng Modu le , Composit i on Modu le and Ex e cut i on modu le and Us e r 
I nt e rfac e execute on tke-same computing device. 

39. (currently amended) The computer-based system of claim 3813, wherein the 
Compos i t i on Modu le Task Specifier comprises an Inference Engine that can i d e nt i f y presenting to 
the user the feasible possible executable tasks by identifying all possible pair wise combinations 
of the available services that can b e succ e ssfully ex e cut e d i n a for an executable workflow 
composition of the task g i v e n s e mant i c d e scriptions of th e const i tu e nt s e rv i c e s . 

40. (currently amended) The computer-based system of claim 38, wherein the 
Compos i t i on Modu le Task Specifier comprises an Inference Engine that can i d e nt i f y presenting to 
the user the feasible possible executable tasks by identifying all possible compositions of the 



available services as possible executable tasks that can b e succ e ssfu ll y e x e cut e d i n th ei r e nt i r e ty 
g i v e n th e s e mant i c d e scr i pt i ons of th e const i tu e nt s e rv i c e s . 
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41 . (currently amended) The computer-based system according to any one of claims 
39 and 40, wherein the Inference Engine returns a number of the possible pair-wise match e s 
o fcombinations of the available services or executable task compositions of s e rv i c e s that ar e 
r e turn e d by th e I nf e r e nc e e ng i n e m i ght b e restrict e d by according to criteria that include an upper 
bound on computational resources, an upper bound on computing time, tbea number of the 
available services in a composition, or by a pre-determined total number of the possible pair- 
wise match e s combination of services or task compositions to be comput e d computed. 

42. (currently amended) The computer-based system of claim 41 , wherein the 
Inference Engine includes a compos i t i on l og i c wh e re i n th e compos i t i on l og i c i s a rule, or a set of 
rules, or a set of logic statements , as a task composition logic . 



43. (currently amended) The computer-based system of claim 3813, further 
comprising one or more local and/or remote databases to store one or more SSDs, wherein the 
d i scov e ry modu le Service Discoverer uses ajocal s e mant i c s e rv i c e d e scr i pt i on (SSD) databas e s 
SSD database or accesses ajemote SSD databas e s and r e tr ie v e s th e SSDs of th e found 
s e rv i c e from thoso databas e s, us i ng the serv i ce's I D to retrieve a corresponding associated SSD 
of a source of functionality presenting a service, according to an identifier (ID) specific to tbea 
discovery mechanism through wh i ch th e s e rvic e i s found used to discover the source of 
functionality presenting the service . 



44. (currently amended) The computer-based system of claim 43, wherein one of the 
plurality of the discovery mechanisms is UPnP and the ID is Unique Device Name (UDN) of 
UPnP. 



(currently amended) The computer-based system of claim 38, wherein 
one of the discovery mechanisms is UPnP discovery 
9 po i nt e rs to th e s e mant i c descript i on of th e s e rv i c 



46. (currently amended) The computer-based system of claim 14, wherein the User 
Interface i s runn i ng executes on a computing device that is different than the-computing devices 
D i scov e ry Modu le , F il t e r i ng Modu le , Composit i on Modu le and Ex e cut i on modu le 
e x e cut e executing the Service Discoverer, the Service Filter, the Service Specifier, or the Task 
Executer . 
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47. (currently amended) The computer-based system of claim 46, wherein the User 
Interface is a web client (browser) that communicates by HTTP with the D i scov e ry, F il t e r i ng, 
Compos i t i on and Ex e cut i on Modu le s us i ng http Service Discoverer, the Service Filter, the Task 
Specifier, or the Task Executer . 

48. (currently amended) The computer-based system of claim 46, wherein the User 
Interface is an application that executes on th e e nd-us e r's a user computing device and 
communicates by an application programming interface with Service Discoverer, the Service 
Filter, the Task Specifier, or the Task Execute r each of th e D i scov e ry, F il t e r i ng, Compos i t i on and 
Ex e cut i on modu le s v i a th e programmat i c i nt e rface of th e s e modu le s . 

49. (currently amended) The computer-based system of claim 14, wherein the eod- 
usef single computing device is us i ng any of a desktop, laptop, pen computer, PDA or ajnobile 
phone. 

50. (currently amended) The computer-based system of claim 4213, wherein a 
service may have one or more interfaces for the user to interact with the service prior and during 
i ts e x e cut i on- execution of the service . 

51 . (currently amended) The computer-based system of c l a i m l^ claim 13 , wherein a 
s e rv i c e compr i s e s the one or more SSDs as the available services comprise any one of: 

"View on Display" wh i ch le ts th e us e r to view a user-specified document on a display and 
optionally control how i t i s shown the document is displayed ; 

"View on Multiple Displays" wh i ch le ts the us e r to view a user-specified document on 
more than one display and optionally control how i t i s shown the document is displayed ; 

"Map Viewer" wh i ch le ts th e us e r to view a map of a user-specified location and 
optionally control how i t i s shown the map is displayed ; 

"Map Router" wh i ch le ts th e us e r to view a map or textual description of toea route 
from/to a user-specified location from/to a predefined or by_a user-specified location optionally 
control how i t i s shown the map or textual description is displayed ; 

"Instance Providing Service" wh i ch provid e s, wh e n e x e cut e d, to provide a semantic 
instance wh e r e a s e mant i c i nstanc e i s an i nstanc e of a class described in an ontology; 
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"Print" wh i ch le ts th e us e r to print a user-specified document or ana semantic instance in 
a specific format on a printer in a pre-defined way or optionally control how i t i s pr i nt e d the 
document or the semantic instance is printed ; 

"Fax" wh i ch le ts th e us e r to send a fax of a user-specified document to a user-specified 
fax number and optionally control how it the document is faxed; 

"Play Video" wh i ch le ts th e us e r to play a user-specified video content and optionally 
control how ft the video is played; 

"Play Audio" wh i ch le ts th e us e r to play toea user-specified audio content and optionally 
control how ft the audio is played; 

"Digital Photo Frame" wh i ch le ts th e user to show display a user-specified image content 
and optionally control how i t i s shown the image is displayed ; 

"Location Determination" wh i ch to automatically det e rm i n e s th e determine a location of a 
user-operated device; 

"Directory Publisher" wh i ch le ts th e us e r to choose one instance out of a_set of instances 
of the same type; 

"Telephone Dialer" wh i ch le ts th e us e r to dial a user-specified phone number; 

"T-G-Storage" wh i ch le ts tho us e r to store or retrieve files; 

"Copy to Removable Storage" wh i ch le ts th e us e r to store one or a set of files into 
predefined removable storage media and optionally control how toev the files are saved; 

"Emailer" wh i ch le ts th e us e r to send email to a user-specified email address optionally 
with attached user-specified documents and optionally control how ^the email is sent; 

"List chooser" wh i ch le ts the us e r to choose an semantic instance from toea list of 
semantic instances of the same type; 

"Property chooser" wh i ch le ts th e user to choose one of toe properties from a semantic 
instance; 

"Your input" wh i ch le ts th e us e r to input toe values for toe attributes of toea semantic 

object; 

"Instance viewer" wh i ch le ts th e user to check and modify a semantic instance; 

"Local Instance Selector" wh i ch le ts th e us e r to select one or more local semantic 
instances l oca l to th e comput i ng d e v i c e; 

"Semantic Instance Copier" wh i ch le ts th e us e r to copy toea semantic instance i nto th e 
l oca l comput i ng d e v i c e; 

"L-Note" wh i ch le ts th e us e r to read and leave notes pertinent to a location; 
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"Database publisher" wh i ch pub li sh e s to publish a whole of or a part of a table from a 
database; 

"Place information" wh i ch prov i d e s to provide information related to toea place; and 
"Hosted Services" wh i ch us e s th e c li ent - side to use a browser funct i ona li t ie s to 
accomp li sh th ei r tasks to execute functions , including "Upload File" to let the user to upload a file 
from th e c lie nt d e v i c e, "URL to input" to let the user to input an URL, and "View on Browser" to 
let the user view tbea file on th e c lie nt d e v i c e. 

52. (currently amended) The computer-based system of claim 1 2, wherein the 
m e ans for cr e at i ng, r e mov i ng, and manag i ng s e rv i ces qraphical user interface for managing the 
computing source of functionality as an available service through the associated SSD includes 
any one or combination of the following: 

means for making SDSs the SSD available through one or more of the discovery 
mechanisms, 

means for changing the SSD discovery mechanism to use, 
means for holding the SOSSSD, 

means for recovering the SDSSSD to one of the discovery mechanisms, 
means for removing the SDSs SSD from discovery mechanisms, and 
means for changing itetheSSD publishing parameters including expiration, invocation 
limit, and access control. 

53. (currently amended) The computer-based system of claim 52, wherein the 
m e ans for cr e at i ng, r e mov i ng, and manag i ng s e rv i ces compr i s e graphical user interface 
comprises any one or a combination of: 

a Pervasive Instance Provision Environment ( "PIPE" ) to provide wh i ch prov i d e s local or 
remote APIs to publish and optionally manage services, and optionally prov i d e s provide the user 
with user interfaces to publish and manage the services; 

aJ'Semantic Instance Scrapers for Applications" wh i ch pub li sh e s th e to publish available 
instances as th e y b e com e ava il ab le for th e appl i cat i on and tp_optionally Jete enable the user to 
manage the service provisions based upon the publication ; 

an "Instance Selector with Instance Providing Service Creation" wh i ch le ts to enable the 
user publish tbean instance the user s ele ct e d selects for the instance selector service and 
optionally lets the user manage the service provisions; 
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a publisher ( "White hole") to wh i ch le ts the user publish objects from a l oca l comput i ng 
d e v i c e as semantic instances through its user interface and optionally lets the user manage the 
service provisions; 

a "Public Directory" wh i ch le ts th e us e r to publish instances on a device and optionally lets 
the user manage the service provisions; 

aJ'Bank" wh i ch le ts th e us e r to publish instances through its service invocation and 
optionally lets the user manage the service provisions; 

an_"lmage/Audio/Video Service Control" which le ts th e us e r to publish instances created 
by or from the devices and optionally lets the user manage the service provisions; 

aJ'Removable Media Publisher" which le ts th e us e r to publish instances on the removable 
media inserted into a computing device and optionally lets the user manage the service 
provisions; and 

aJ'Fax" wh i ch pub li sh e s to publish the documents received and optionally lets the user 
manage the service provisions. 

54. (currently amended) A comput e r - bas e d computer implemented method 
comprising: 

p e rform i nq usinq a computer enabling a user to compose a task comput i ng, thus e nab li ng 
us e rs to d e f i n e tasks by comb i n i ng ava il ab le that comprises a plurality of different types of 
computing sources of functionalit y, each computing source of functionality being a service to the 
user, by: and to e x e cut e such tasks 

associating each service with a semantic service description (SSD), which semantically 
describes the plurality of different types of computing sources of functionality for filtering, 
composing and executing the service, and is discoverable as an available service according to 
one or more discovery protocols, wherein the SSD comprises: 

a semantic description of the service, including a semantic description of 
input/output parameters of the service as semantic input/output parameters, based upon an 
ontology, 

a filter parameter specifying relevance of the service, and 
a grounding including: 

a service invocation interface to the service; and/or 
an input/output parameter mapping and/or an input/output parameter 
transformation function between the semantic input/output parameters and syntactic input/output 
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interface parameters of the service; 

dynamically discovering one or more of the SSDs as the available services through the 
plurality of discovery protocols to discover the SSDs; 

interfacing with the user for real-time composing an executable task comprising 
combining two or more of the available services by dynamically presenting to the user feasible 
possible executable tasks based upon one or more of filtering the discovered available services 
according to a context of the user including the composed task, the filter parameters in the 
SSDs, and/or the semantic input/output parameters in the SSDs; and 

executing a task by invoking the two or more available services that comprise the task, 
including enabling the user to interact with an invoked available service, based upon the 
grounding in the associated SSDs including the service invocation interfaces and the 
input/output mapping and/or transformation functions between the semantic input/output 
parameters and the syntactic input/output parameters . 

55. (currently amended) The computer-based method of claim 54, wherein ava il ab le 



applications^ ar4d-electronic services available and/or previously defined tasks through r e mot e 
proc e dur e ca ll s i nc l ud i ng W e b S e rv i c e s, UPnP, CORBA, RMI, RPC, DCE, DCOM or compr i s e s 
pr e v i ous l y d e f i n e d tasks . 

56. (currently amended) The computer-based method of claim §554, wherein aU 



expressed in a service description language. 

57. (currently amended) The computer-based method of claim §§54 wherein: 

e ach s e rv i c e has at le ast on e s e mantic d e scr i pt i on assoc i at e d w i th i t, 

each s e mant i c d e scr i pt i on can b e SSD is provided by any combination of tbea creator or 




;the computing sources of functionality originate in devices, computing 



ava il ab le funct i ona li ty i s abstract e d to th e 



and e ach s e rv i c e the SSD is 



owner of the 



v4be- 



of th e s e rvice computing sources of functionality or some other 



third party, and 



or unavailable discovery of one or more of it 




service . 
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58. (cancelled) 

59. (currently amended) The computer-based method of claim 54, further comprising 
saving the composed c l a i m 58 wh e r ei n th e spec i f ie d tasks ar e sav e d, automatically, or as 
instructed by the user, as new available services. 

60. (currently amended) The computer-based method of claim 59, wh e r ei n further 
comprising making available the saved previously spec i f ie d composed tasks sav e d as s e rv i c e s 
ar e ava il ab le to the user who created them, to all other users, or to any user-defined, or pre- 
defined group of users. 

61 . (currently amended) The computer-based method of c l a i m 60 claim 54 , wherein 
the m e ans for d i scov e r i ng s e rv i c e s ut ili z e a serv i ce d i scov e ry protoco l , i nc l ud i ng one or more 
discovery protocols include any one or any combination of the following: 

UPnP discovery , UDDI, Local Service Repository, Jini, Bluetooth SDP, Rendezvous, and 
InfraRed (IR) discovery . 

62. (currently amended) The computer-based method of claim 6454, wherein the 
filtering d i scov e r e d s e rv i c e s of the discovered available services according to a context of the 
user include any one or any combination of the following: 

User profile, Task at hand, User device characteristics, User location, User motion status, 
User network connectivity, User specified keywords, features of a set of the available services 
when considered as a whole, onndividual available service features. 

63. (currently amended) The computer-based method of claim 62-54, wherein the 
sp e c i fy i ng a task i nc l ud e real-time composing by the user of the executable task includes any 
one or any combination of the following: 

a planning-based, automated system, or 

an interactive user interface that supports any one or any combination of the following 
elements: visual, voice, text, Braille, tact ile tactile. 

64. (currently amended) The computer-based method of claim 6354, wherein the 
m e ans for e x e cut i ng a sp e c i f ie d task ut ili z e s a s e rv i c e e x e cut i on m e chan i sm i nc l ud i ng any on e 
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or any comb i nat i on of th e fo ll ow i ng: SSD service invocation interface is according to one or more 
of a remote procedure call including Web Services ca ll s , SOAR UPnP actions, JINI, CORBA, 
RMI, RPC, DCE, DCOM, KQML, FIPA-ACL, or InfraRed (IR), or local function call, or local object 
call, or code described directly in the SSD Loca l function ca ll , and Loca l ob je ct ca ll. 

65. (currently amended) The computer-based method of claim 64, wh e r ei n th e 
cr e at i ng, r e mov i ng, and further comprising managing s e rv i c e s i nc l ud e a computing source of 
functionality as an available service through the associated SSD by any one or any combination 
of the following: Graph i ca l a graphical user interface controlling creation, provision, holding 
and/or removal of the associated SSD, executing or interacting with the computing source of 
functionality, or processing events from an operating system of a user-operated device , s e rv i c e 
e x e cut i on, d e v i c e i nt e ract i on, e v e nts from th e op e rating syst e m of th e us e r - op e rat e d d e v i c e and 
applications executing on the user-operated device. 

66. (currently amended) A computer-readable medium storing a program which when 
executed by a computer causes the computer to execute the functions comprising: 

p e rform i ng using a computer enabling a user to compose a task comput i ng, thus e nab li ng 
us e rs to d e f i n e tasks by comb i n i ng ava il ab le that comprises a plurality of different types of 
computing sources of functionalit y, each computing source of functionality being a service to the 
user, by: and to e x e cute such tasks 

associating each service with a semantic service description (SSD), which semantical^ 
describes the plurality of different types of computing sources of functionality for filtering, 
composing and executing the service, and is discoverable as an available service according to 
one or more discovery protocols, wherein the SSD comprises: 

a semantic description of the service, including a semantic description of 
input/output parameters of the service as semantic input/output parameters, based upon an 
ontology, 

a filter parameter specifying relevance of the service, and 
a grounding including: 

a service invocation interface to the service; and/or 
an input/output parameter mapping and/or an input/output parameter 
transformation function between the semantic input/output parameters and syntactic input/output 
interface parameters of the service; 
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dynamically discovering one or more of the SSDs as the available services through the 
plurality of discovery protocols to discover the SSDs; 

interfacing with the user for real-time composing an executable task comprising 
combining two or more of the available services by dynamically presenting to the user feasible 
possible executable tasks based upon one or more of filtering the discovered available services 
according to a context of the user including the composed task, the filter parameters in the 
SSDs. and/or the semantic input/output parameters in the SSDs; and 

executing a task by invoking the two or more available services that comprise the task, 
including enabling the user to interact with an invoked available service, based upon the 
grounding in the associated SSDs including the service invocation interfaces and the 
input/output mapping and/or transformation functions between the semantic input/output 
parameters and the syntactic input/output parameters . 

67. (currently amended) The computer-readable medium of claim 66, wherein 
ava il ab le funct i ona li ty or i g i nat e s the computing sources of functionality originate in devices, 
computing applications., aod-electronic services available and/or previously defined tasks through 
r o mot o procoduro ca ll s i nc l ud i ng Wob Sorv i cos, UPnP, CORBA, RM I , RPC, DCE, DCOM or 
compr i s e s pr e v i ous l y d e f i n e d tasks . 

68. (currently amended) The computer-readable medium of claim 6766, wherein aH 
ava il ab le funct i ona li ty i s abstract e d to th e user as a s e rv i c e and e ach s e rv i c e the SSD is 
expressed in a service description language. 

69. (original) The computer-readable medium of claim 6S66, wherein: 
e ach s e rv i c e has at le ast on e s e mantic d e scr i pt i on assoc i at e d w i th i t, 

each s e mant i c d e scr i pt i on can b e SSD is provided by any combination of tbea creator or 
owner of the s e rv i c e , th e own e r of th e serv i c e computing sources of functionality or some other 
third party, and 

th e s e rv i c e can b e mad e making available or unavailable the service by making available 
or unavailable discovery of one or more of its s e mant i c d e scr i pt i ons SSDs associated with the 
service . 

70. (cancelled) 
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71. (currently amended) The computer-readable medium of claim 7-066, wh e r ei n th e 
sp e c i f ie d further comprising saving the composed tasks ar e sav e d, automatically, or as instructed 
by the user, as new available services. 

72. (currently amended) The computer-readable medium of claim 71 , wh e r ei n further 
comprising making available the saved previously specif ie d composed tasks sav e d as s e rv i c e s 
ar e ava il ab le to the user who created them, to all other users, or to any user-defined, or pre- 
defined group of users. 

73. (currently amended) The computer-readable medium of claim 7-266, wherein the 
d i scov e r i ng s e rv i c e s ut ili z e a s e rv i c e d i scov e ry protoco l , i nc l ud i ng one or more discovery 
protocols include any one or any combination of the following: 

UPnP discovery , UDDI, Local Service Repository, Jini, Bluetooth SDP, Rendezvous, and 
InfraRed (IR) discovery . 

74. (currently amended) The computer-readable medium of claim 7-366, wherein the 
filtering d i scov e r e d s e rv i c e s of the discovered available services according to a context of the 
user include any one or any combination of the following: 

User profile, Task at hand, User device characteristics, User location, User motion status, 
User network connectivity, User specified keywords, features of a set of the available services 
when considered as a whole, onndividual available service features. 

75. (currently amended) The computer-readable medium of claim 7-466, wherein the 
sp e c i fy i ng a task i nc l ud e real-time composing by the user of the executable task includes any 
one or any combination of the following: 

a planning-based, automated system, or 

an interactive user interface that supports any one or any combination of the following 
elements: visual, voice, text, Braille, tact ile tactile. 

76. (currently amended) The computer-readable medium of claim 7§54, wherein the 
e x e cut i ng a sp e c i f ie d task ut ili z e s a s e rv i c e e x e cut i on m e chan i sm i nc l ud i ng any on e or any 
comb i nat i on of th e fo ll ow i ng: the SSD service invocation interface is according to one or more of 
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a remote procedure call including Web Services eaUs, SOAR UPnP actions, JINI, CORBA, RMI, 
RPC, DCE, DCOM, KQML, FIPA-ACL, or InfraRed (IR), or local function call, or local object call, 
or code described directly in the SSD Loca l funct i on ca ll , and Loca l ob je ct ca ll. 

77. (currently amended) The computer-readable medium of claim 7-§66, wh e r ei n th e 



functionality as an available service through the associated SSD by any one or any combination 
of the following: Graph i ca l a graphical user interface controlling creation, provision, holding 
and/or removal of the associated SSD, executing or interacting with the computing source of 
functionality, or processing events from an operating system of a user-operated device , s e rv i c e 
e x e cut i on, d e v i c e i nt e ract i on, e v e nts from th e operat i ng syst e m of th e us e r - op e rat e d d e v i c e and 
applications executing on the user-operated device. 




further comprising managing 



i nc l ud e a computing source of 
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